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(54) SYSTEM ENABLING HIGH EXPRESSION OF GENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for stably transferring a target gene into a host organism and 
expressing the gene at a high rate. 

SOLUTION: A target gene to be expressed is connected to a pyruvic acid decarboxylase 1 promoter in a yeast 
Saccharomyces cerevisiae and the product is transferred into the genom of a host to effect the stable 
expression of the target gene at a high expression rate. In other words, the invention relates to a genetic 
fermentation method comprising the transfer of the target gene into a genom under the control of the promoter 
of a gene having an autoregulation mechanism or the promoter of a gene non-essential to the growth or 
fermentation of the host organism. The promoter may be a DNA having a promoter activity and containing a 
base sequence of the above promoter wherein 1-40 bases are deleted, substituted, or added, or a DNA having a 
promoter activity and hybridizable with a DNA having a sequence complimentary to the whole or a part of the 
base sequence of the above promoter under stringent condition. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The promoter of the gene in which an auto regulation device exists, or the gene expression approach 
characterized by introducing the purpose gene into growth or fermentation in a host organism at a genome under 
control of the promotor of the gene which is not indispensable. 

[Claim 2] The gene expression approach according to claim 1 that a promotor is DNA in which 1-40 bases have 
promotor activity in the base sequence of the promotor of the gene which is not indispensable to growth or 
fermentation in the base sequence of the promotor of the gene in which an auto regulation device exists, or a 
host organism, including deletion and the array permuted or added. 

[Claim 3] The gene expression approach according to claim 1 which is DNA in which a promotor hybridizes under 
the base sequence of the promotor of the gene in which an auto regulation device exists, or DNA to which it 
becomes the array of all or a part of base sequences of the promotor of the gene which is not indispensable to 
growth or fermentation from a complementary array in a host organism and stringent conditions, and has 
promotor activity. 

[Claim 4] The gene expression approach according to claim 1 to 3 that the promotor of the gene in which an 
auto regulation device exists is a promotor of pyruvate decarboxylase 1 gene. 

[Claim 5] The gene expression approach according to claim 1 to 3 which is the promotor of the gene to which 
the promotor of the gene which is not indispensable does the code of the thioredoxin to growth. 
[Claim 6] The gene expression approach according to claim 1 to 5 that a host organism is bacteria, yeast, an 
insect, an animal, or vegetation. 

[Claim 7] The gene expression approach according to claim 6 which is that to which yeast belongs to 
Saccharomyces. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses the gene engineering-technique for a host organism, and relates to 

the approach of introducing a gene and making it discover. 

[0002] 

[Description of the Prior Art] When performing matter production or performing an alteration or analysis of a 
host organism of a function in a host organism, the gene engineering-technique which introduces congener or a 
heterologous gene into a host organism, and it is made to discover is used. However, still, this gene engineering- 
technique is not enough stability and in respect of a high manifestation, and an improvement is desired. 
[0003] For example, when a host organism is yeast Saccharomyces cervisiae (Saccharomyces cerevisiae), the 
YEP type vector using 2micrometer DNA is used well. Although many YEP vectors can introduce the gene of a 
copy, since the enzyme activity may fall according to omission of a vector etc. in connection with cell division, 
they cannot say that it is enough in respect of stability. [ whether in order to raise enzyme activity, these drugs 
are added to a culture medium by making a vector contain a drug resistance marker, and ] Or although selective 
pressure can be applied by using the minimal medium (YNB, product made from Difco) which designed so that an 
auxotroph marker might be included in a vector, and was further refined to altitude as a culture medium when 
the auxotroph marker is beforehand given to the host stock Culture-medium cost has the trouble of becoming a 
large sum, also about which case. 

[0004] On the other hand, the YIP vector using homologous recombination is known as a chromosome 
installation mold vector. Although this YIP vector can make an introductory gene exist on a genome stably 
depending on the design of a vector, it cannot make an introductory gene high-discover generally. Since it was 
above, in this technical field, the gene was introduced into the host organism by low cost, and stable and the 
approach of making it high-discover were desired. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at introducing the purpose gene into a host 

organism stably, and offering the approach of making it high-discover. 

[0006] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for this 
purpose gene being made to high-discover stably by connecting the purpose gene [ pyruvate decarboxylase 1 
promoter in yeast Saccharomyces cervisiae ] making it discover, and introducing this into a host's genome, as a 
result of inquiring wholeheartedly, in order to solve the abovei-mentioned technical problem. 
[0007] That is, this invention is the gene expression approach characterized by introducing the purpose gene 
into growth or fermentation at a genome under control of the pro motor of the gene which is not indispensable in 
the promotor of the gene in which an auto regulation device exists, or a host organism. The above-mentioned 
promotor may be DNA in which 1-40 bases have promotor activity, including deletion and the array permuted or 
added in the base sequence of the promotor of the gene which is not indispensable to growth or fermentation in 
the base sequence of the promotor of the gene in which an auto regulation device exists, or a host organism. 
Moreover, the above-mentioned promotor may be DNA which hybridizes under the base sequence of the 
promotor of the gene in which an auto regulation device exists, or DNA which becomes the array of all or a part 
of base sequences of the promotor of the gene which is not indispensable to growth or fermentation from a 
complementary array in a host organism and stringent conditions, and has promotor activity. 
[0008] In this invention, as a promotor of the gene in which the above-mentioned auto regulation device exists, 
the promotor of pyruvate decarboxylase 1 gene is mentioned and the promotor of the gene which carries out the 
code of the thioredoxin to growth as a promotor of the gene which is not indispensable is mentioned. In this 
case, any of bacteria, yeast, an insect, an animal, or vegetation are sufficient as a host organism, and its yeast 
belonging to especially Saccharomyces is desirable. These host organisms mean both the bion (except for Homo 
sapiens) an organization and a cell. 
[0009] 



.[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In living world, the gene in which 
Zvt auto regulation device exists, and the gene which is not indispensable to growth and fermentation exist, this 
invention persons chose the promotor of such a gene in installation and the manifestation approach of a gene 
J>aying attention to this point. Therefore, the gene expression approach of this invention is characterized by 
introducing the purpose gene into growth or fermentation at a genome under control of the promotor of the gene 
which is not indispensable in the bottom of control of the promotor of the gene in which an auto regulation 
device exists, or a host organism. The outline of the approach of this invention is as follows. 
[0010] 1. Choose the promotor of the gene which is not indispensable as growth or fermentation of a promoter's 
selection ****, the promotor of the gene in which an auto regulation device exists, or a host organism. As a 
target host organism, all the living things expected matter production and a functional alteration, or a functional 
analysis can be used as a host organism. For example, bacteria, yeast, an insect, an animal, or vegetation is 
mentioned. 

[0011] (1) In order to choose the promotor of the gene in which the gene promotor auto regulation device in 
which an auto regulation device exists exists, specify first the gene in which an auto regulation device exists. 
Although two or more genes which have the same function as an "auto regulation device" existed in the same 
living thing and at least one of them is usually discovered, the remaining genes are controlled, and only when the 
usually discovered gene stops functioning by destruction etc., they mean the device which the remaining genes 
are discovered and continues the function. For example, the pyruvate decarboxylase gene (PDC) of the yeast 
belonging to Saccharomyces is a gene which carries out the code of the enzyme which carries out the 
decarboxylation of the pyruvic acid and changes it into an acetaldehyde in the process in which ethanol is 
produced, and has played the important role in the fermentation process. Although PDC1, PDC5, and PDC6 exist 
in PDC, PDC1 is usually functioning and PDC5 and PDC6 are controlled by work of PDC1. However, when the 
variation by gene disruption or drugs is given to this PDC1 and the function of PDC1 is made to inactivate, 
PDC5 gene is activated and, thereby, the ethanol production function of yeast is not lost. That is, a physiological 
expression system becomes almost equivalent to an old stock. 

[0012] The gene in which an auto regulation device exists can be specified by checking whether the protein 
which is a gene product is still discovered in the stock which destroyed a certain gene. Thus, the promotor of 
the gene in which the specified auto regulation device exists is chosen. In this invention, the promotor (it is 
hereafter called PDC1 promotor.) of PDC1 can be chosen, for example. 

[0013] (2) In order to choose the promotor of the gene which is not indispensable as the growth or fermentation 
of a promotor host organism of the gene which is not indispensable to growth or fermentation, specify first the 
gene which is not indispensable as growth or fermentation. Here, "growth" means surviving so that a fungus 
body can be increased, and "fermentation" means producing matter, such as alcoholic fermentation. And even if 
it destroys or inactivates the gene concerned, growth, fermentation, or these both are still maintained, and "the 
gene which is not indispensable" means an unrelated gene as these growth and fermentation. 
[0014] The gene which is not indispensable to growth or fermentation can be specified by checking whether a 
host organism continues growth and fermentation in the stock which destroyed a certain gene. TRX1 gene which 
carries out the code of the thioredoxin which exists in most living things as such a gene, for example is 
mentioned. Although this TRX1 gene is participating in DNA replication, an oxidative stress response, vacuole 
heredity, etc., it is not necessarily indispensable to growth or fermentation. That is, even if it sets to a host 
organism and destroys or permutes TRX1 gene, a host organism can continue growth or fermentation. Thus, the 
promotor of the gene which is not indispensable is chosen as the specified growth or fermentation of a host 
organism. 

[0015] 2. Prepare the promotor and the purpose gene which are introduced into the purpose gene and a 
promotor s preparation host organism and which made [ above-mentioned ] selection. In this invention, the 
"purpose gene" may mean the gene expected to make it discovered for matter production and a functional 
alteration, or a functional analysis, and any of a gene of the same kind or a heterologous gene are sufficient as it. 
For example, when aiming at matter production, the gene which carries out the code of the protein useful as a 
purpose gene is desirable, and interferon, a vaccine, hormone, etc. are mentioned as such useful protein, for 
example. Moreover, the purpose gene may be a gene which carries out the code of the enzyme, for example, the 
gene which carries out the code of the lactate dehydrogenase which generates a lactic acid from a pyruvic acid 
is mentioned. 

[0016] Preparation of the purpose gene and the above-mentioned promotor can adopt the technique of well- 
known arbitration by this technical field. For example, when isolating the purpose gene and the above-mentioned 
promotor from the source of supply, it can prepare by the approach of compounding RNA to cDNA prepared by 
the guanidine isothiocyanate method. Moreover, it is also possible to prepare by amplifying genomic DNA as mold 
by PCR. Thus, DNA of the purpose gene and the above-mentioned promotor who got can be used by digesting 
by remaining as it is for the purpose, and digesting it with a restriction enzyme by request, or adding a linker. 
[0017] In this invention, DNA in which 1-40 bases have promotor activity, including deletion and the array 
permuted or added is also available as a promotor in a promotor s base sequence. When promotor activity 



connects the purpose gene in the condition which can be discovered on a promoter's lower stream of a river and 
introduces it into a host, it means having the capacity and the function to make the gene product of the purpose 
gene produce in a host and out of a host. Such DNA says that the promoter activity which is extent in which the 
almost same use is possible is maintained on the same conditions as the conditions as which the promotor who 
consists of a base sequence of the perfect length who does not have variation (deletion, a permutation, or 
addition) functions. For example, it is DNA of the promotor activity of an array of perfect length which maintains 
about 0.5 to 2 twice as many activity as this more preferably about 0.5 to 20 times about 0.01 to 100 times. 
[0018] Such DNA can be manufactured according to the publication of reference, such as Molecular Cloning 
(Cold Spring Harbor Lab.Press edited (1989) by Sambrook, New York). For example, the variant from which an 
array differs is producible with the base sequence of the promotor of the gene in which an auto regulation device 
exists, or the technique, for example, a site-directed-mutagenesis method, of carrying out artificially deletion of 
1-40 bases, permutation, or addition to growth or fermentation from the base sequence concerned in a host 
organism based on the base sequence of the promotor of the gene which is not indispensable, maintaining 
promotor activity, for example, about site directed mutagenesis by which 1-40 bases are permuted 
ProaNatl.Acad.Sci. USA 81 (1984) 5662-5666;WO 85/No. 00817 official report; Nature 316 (1985) 601-605;Gene 
34 (1985) 315-323;Nucleic Acids Res. 13 (1985) 4431-4442 ;P According to the technique of a publication, a 
variant is acquired in USA 79 (1982) 6409-641 3;Science 224 (1984) 1431-1433 grade. roc.Natl.Acad.Sci. — This 
can be used. Moreover, these variants are producible using a commercial kit (Mutan-G, Mutan-K (TAKARA 
SHUZO)). Furthermore, a lifting and cone polymerase chain reaction (error-prone PCR) are also known as the 
variant production approach in the error. By choosing low conditions whenever [ of a duplicate ] strict The 
variation of a 1 - number base It can introduce (it Cadwell(s)). R. C.and Joyce and G.F. PCR Methods and 
Applications 2 (1992) 28-33;Malboeuf, C. M.et al.Biotechniques 30 (2001) 1074-8;Moore, G.Land Maranas 
C.D.J.Theor.Biol.7; 205 (2000) 483-503. 

[0019] Moreover, the promotor of the gene in which an auto regulation device exists, Or by making growth or 
fermentation hybridize under stringent conditions in a host organism to all or a part of a promotor s base 
sequences of the gene which is not indispensable, using DNA which consists of a complementary array as a 
probe (100 to 900 base) DNA which becomes growth or fermentation from the base sequence of the promotor of 
the gene which is not indispensable in the promotor of the gene in which an auto regulation device exists, or a 
host organism, and DNA which consists of other base sequences which have the same function (namely, 
promotor activity) are newly acquired. It can also use. Here, for example, sodium concentration is 20-1 OOmM 
preferably ten to 300 mM, and stringent conditions mean conditions [ in / preferably / 25-70 degrees C / in 
temperature / 42-55 degrees C ]. 

[0020] It can check by the following technique whether DNA obtained by the variant acquired as mentioned 
above and hybridization has the activity as a promotor. That is, the promotor activity of DNA obtained as 
mentioned above can be checked by measuring the manifestation of the reporter gene concerned, after 
producing the vector which connected desirable various reporter genes (LUC), for example, a luciferase gene, 
the chloramphenicol acetyltransferase gene (CAT), the beta galactosidase gene (GAL), etc. with a promotors 
down-stream region and introducing into a host's genome using the vector concerned. 

[0021] 3. Destroy the gene which is not indispensable to growth or fermentation in installation of the purpose 
gene and a promotor then the gene in which the above-mentioned auto regulation device exists, or a host 
organism, and introduce the purpose gene into the bottom of control of the promotor of this gene, or permute 
this gene by the purpose gene. 

[0022] For example, the promotor who made [ above-mentioned ] selection with the purpose gene isolated as 
mentioned above is connected in the form in which a function is possible, and it introduces into the genome of a 
host organism. It means connecting the purpose gene and the above-mentioned promotor so that the purpose 
gene may be discovered under the above-mentioned promotor s control in the host organism into which the 
purpose gene "connected in the form in which a function is possible" is introduced. Installation of the purpose 
gene and the above-mentioned promotor can be performed using all well-known technique by this technical field. 
For example, the purpose gene and the above-mentioned promotor can be introduced into the genome of a host 
organism using a recombination vector. A recombination vector can be obtained by connecting the purpose gene 
and the above-mentioned promotor with a suitable vector (insertion). Especially if the inclusion to the genome in 
a host organism is possible for the vector for inserting the purpose gene, it will not be limited, for example, 
plasmid DNA, Bacteriophage DNA, the retro transposon DNA, a yeast artificial chromosome DNA (YAC:yeast 
artificial chromosome), etc. are mentioned. 

[0023] Plasmid As DNA, for example YIp mold Escherichia coli-yeast shuttle vectors, such as pRS403, pRS404, 
pRS405, pRS406, pAUR101, or pAUR135, the plasmid (pBR322, pBR325, pUC18, pUC19, pUC118, pUC119, and 
pTV — 118 N) of the Escherichia coli origin ColE system plasmids, such as pTV119N, pBluescript, pHSG298 and 
pHSG396, or pTrc99A, p15A system plasmids, such as pACYC177 or pACYC184, pSC101 system plasmids, such 
as pMW118, pMW119, pMW218, or pMW219 etc., The plasmid (for example, pUB110, pTP5 grade) of the Bacillus- 
subtilis origin etc. is mentioned. As phage DNA, lambda phage (Charon4A, Charon21 A, EMBL3 and EMBL4, 



LambdagtIO, lambdagtH, lambdaZAP), a phi-X one-seven four, M13mp18, or M13mp19 is mentioned. Ty factor 
etc. is mentioned as retro transposon. pYACC2 etc. is mentioned as a vector for YAC. In order to insert the 
purpose gene and the above-mentioned promotor in a vector, a suitable restriction enzyme cuts DNA refined 
first, and it is a suitable vector. The approach of inserting in the restriction enzyme part or multi-cloning site of 
DNA, and connecting with a vector etc. is adopted. 

[0024] The purpose gene needs to be included in a vector so that the function of the gene may be demonstrated 
under a promotor s control by which selection was made [ above-mentioned ]. So, cis- elements, such as an 
enhancer, a splicing signal, a poly A addition signal, a ribosome junction sequence (Shine Dalgarno sequence), 
etc. can be connected with a recombination vector by request besides the promotor and the purpose gene by 
which selection was made [ above-mentioned ], and a terminator. Moreover, the selective marker in which it is 
shown that the vector is held intracellular may be connected. In addition, as a selective marker, a dihydrofolate 
reductase gene, an ampicillin resistance gene, a neomycin resistance gene, etc. are mentioned, for example. In 
addition, although a tryptophan synthetic gene (TRP1 gene) is mentioned as a marker gene, it is not limited to 
these and other marker genes, for example, URA3 gene with a nutrition military requirement, ADE2 gene, HIS3 
gene; or G418 resistance gene with drug tolerance ability is also available. 

[0025] As a terminator array, although the terminator gene of a glyceraldehyde 3-phosphate dehydrogenase gene 
(GAPDH) is mentioned, this invention is not limited to this, and as long as it is an usable terminator array within 
a host organism, it may use what kind of thing. 

[0026] It can rearrange so that the purpose gene expression [ in / as mentioned above / a host organism ] may 
be suited, and a vector can be produced. The purpose gene can be made to discover under control of the 
promotor who made [ above-mentioned ] selection in the host organism by carrying out the transformation of 
the host organism using this recombination vector. 

[0027] When making bacteria, such as Escherichia coli, into a host, while a recombination vector can replicate 
autonomously in these bacteria, it is desirable to be constituted by the promotor, the ribosome junction 
sequence, the purpose gene, and the conclusion array of an imprint. Moreover, the gene which controls a 
promotor may be contained. 

[0028] As Escherichia coli, ESSHIERIHIA KORI (Escherichia coli) K12 and DH1 etc. is mentioned, for example, 
and bacillus Subtilis (Bacillus subtilis) etc. is mentioned as a Bacillus subtilis, for example. It will not be limited 
especially if it is the approach of introducing DNA into bacteria as the introductory approach of the 
recombination vector to bacteria. For example, an approach, the electroporation method, etc. using calcium ion 
are mentioned. 

[0029] When making yeast into a host, Saccharomyces cerevisiae (Saccharomycescerevisiae), 
Schizosaccharomyces POMBE (Schizosaccharomyces pombe), Pichia pasotoris (Pichia pastoris), etc. are used. 
Especially if it is the approach of introducing DNA into yeast as the introductory approach of the recombination 
vector to yeast, it will not be limited, for example, the electroporation method, the spheroplast method, the 
acetic-acid lithium method, etc. are mentioned. 

[0030] When making an insect or an animal into a host, as the introductory approach of a recombination vector, a 
calcium phosphate method, the RIPOFE cushion method, the electroporation method, etc. are used, for example, 
the case where vegetation is made into a host - — as the introductory approach of a recombination vector — for 
example, the Agrobacterium method and party Kurgan — law and PEG — law, the electroporation method, etc. 
are used. 

[0031] When making the individual of an insect, an animal (except for Homo sapiens), or vegetation into a host, 
according to the production technique of a well-known transgenic animal or vegetation, it can rearrange by this 
technical field, and a vector can be introduced. For example, as the introductory approach of the recombination 
vector to an animal individual, the microinjection method to a fertilized egg, the approach of introducing to an 
embryonic stem cell, the approach of introducing into a fertilized egg the nucleus introduced to the cultured cell 
by the nuclear transplantation, etc. are mentioned. 

[0032] The host organism which introduced the recombination vector as mentioned above chooses about the 
stock with which the purpose gene is introduced into the bottom of a promotor s control by which selection was 
made [ above-mentioned ]. The above-mentioned selective marker is made into an index, and, specifically, the 
transformant is chosen, the check of whether the purpose gene was included in the bottom of the above- 
mentioned promotor control — PCR (polymerase chain reaction) — it can carry out by law and the Southern 
hybridization method. For example, DNA is prepared from the transformant, an introductory DNA specific primer 
is designed, and PCR is performed. Then, Installation DNA can be checked by detecting a magnification product 
as one band by performing agarose gel electrophoresis, polyacrylamide gel electrophoresis, or capillary 
electrophoresis about a magnification product, and an ethidium bromide, SYBR Green liquid, etc. dyeing. 
Moreover, PCR can be performed using the primer which carried out the indicator by the fluorochrome etc. 
beforehand, and a magnification product can also be detected. Furthermore, a magnification product can be 
combined with solid phase, such as a microplate, and the approach of checking a magnification product by 
fluorescence or the enzyme reaction can also be adopted. 



[0033] The purpose gene is introduced into the bottom of control of the promotor of the gene which is not 
indispensable to growth or fermentation of the promotor of the gene in which an auto regulation device exists as 
mentioned above, or a host organism at a genome (genome integration), and the purpose gene is discovered in a 
host organism. Since PDC1 promotor is a very powerful promotor, when PDC1 promotor is chosen, it will be 
high-discovered even if the purpose gene is introduced into a genome by the single copy. Moreover, since the 
selected promotor's original gene is not indispensable to growth and fermentation, even if it permutes by 
destruction or the purpose gene, a host organism can continue growth and fermentation and can discover the 
purpose gene over a long period of time. 
[0034] 

[Example] Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited to these. 

[Example 1] In construction this example of a vector, the lactate dehydrogenase gene (LDH gene) of the 
Bifidobacterium longum (Bifidobacterium longum) origin was used as a purpose gene under control of the 
pyruvate decarboxylase 1 gene (PDC1 gene) promotor array of the Saccharomyces cervisiae origin. 
[0035] The newly because of this example built chromosome installation mold vector is named pBTRP-PDC1- 
LDH, and the detail of this example of vector construction is described below. In addition, the outline of this 
example is shown in draw ing 1 . However, the procedure of vector construction is not limited to this. Promotor 
fragment (PDC1P) 971 bp of PDC1 gene which is a required gene fragment, and PDC1 gene downstream region 
fragment (PDC1D) 518bp are Saccharomyces cervisiae in construction of a vector. It isolated by the PCR 
amplifying method which used the genomic DNA of a YPH stock (Stratagene) as mold. 

[0036] Saccharomyces cervisiae The genomic DNA of a YPH stock was prepared according to the attached 
protocol using Fast DNA Kit (101 company of Bio(s)) which is a genome preparation kit for details. DNA 
concentration was measured with the spectrophotometer Ultro spec 3000 (Amersham Pharmacia Biotech). 
[0037] Pyrobest DNA polymerase (TAKARA SHUZO CO., LTD.) made high [ the accuracy of a magnification 
fragment ] as a magnification enzyme was used for the PCR reaction. Saccharomyces cervisiae prepared by the 
above-mentioned technique G enomic DNA of a YPH stock 50ng / sample, primer DNA 50pmol / sample, and the 
Pyrobest DNA polymerase 0.2 unit / sample were prepared to the system of reaction of SOmicrol in total. The 
PCR amplifying device Gene Amp PCR system 9700 (PE Applied Biosystems) performed DNA magnification for 
the reaction solution. The reaction condition of an PCR amplifying device made 96-degree C (96 degree-C 30 
second ->55 degree-C 30 second ->72 degree-C 90 second) 4 degrees C 25 cycle deed and after that after 2 
minutes. The gene amplification fragment was checked for the PDC1P magnification fragment and the PDC1D 
magnification fragment in TBE agarose gel electrophoresis 1%. In addition, the primer DNA used for the reaction 
is as follows [ array / of this primer / DNA ] using a synthetic DNA (SAWADE technology company). 
[0038] magnification and the PDC1 P-LDH-U (31mer, Tm value of 58.3 degrees C) end of PDC1P fragment — a 
restriction enzyme BamHI site — addition: — ATA TAT GGA TCC GCG TTT ATT TAC CTA TCT C (array 
number 1) 

- a PDC1 P-LDH-D (31mer, Tm value of 54.4 degrees C) end — a restriction enzyme EcoRI site — addition: — 
ATA TAT GAA TTC TTT GAT TGA TTT GAC TGT G (array number 2) 

magnification and the PDC1 D-LDH-U (34mer, Tm value of 55.3 degrees C) end of a PDC1D fragment — a 
restriction enzyme Xhol site — addition: — ATA TAT CTC GAG GCC AGC TAA CTT CTT GGT CGA C (array 
number 3) 

- a PDC1 D-LDH-D (31mer, Tm value of 54.4 degrees C) end : — a restriction enzyme Apal site — addition: — 
ATA TAT GAA TTC TTT GAT TGA TTT GAC TGT G (array number 4) 

[0039] After ethanol precipitate processing refined PDC1P and PDC1D each gene amplification fragment which 
were acquired at the above-mentioned reaction, respectively, restriction enzyme reaction processing was 
performed [ the PDC1P magnification fragment ] for the restriction enzyme BamHI/EcoRI and PDC1D 
magnification fragment in restriction enzyme Xhol/Apal. In addition, all the enzymes used for below used the 
thing by TAKARA SHUZO CO., LTD. Moreover, the detailed manual of single string actuation of ethanol 
precipitate processing and restriction enzyme processing followed Molecular Cloning A Laboratory Manual 
second edition (Maniatis et al., Cold Spring Harbor Laboratory press.1989). 

[0040] A series of reaction actuation in construction of a vector was performed according to the general DNA 
sub croning process. That is, it amplified to the pBluescriptll SK+ vector (Toyobo Co., Ltd.) which gave 
restriction enzyme BamHI/EcoRI (TAKARA SHUZO CO., LTD.) and phosphatase Alkaline Phosphatase (BAP and 
TAKARA SHUZO CO., LTD.) in the above-mentioned PCR method, and PDC1P fragment which performed 
restriction enzyme processing was made to connect with it by T-fourDNA Ligase reaction ( drawing 1 A). T-four 
DNA Ligase reaction was followed for details at the attached protocol using LigaFast Rapid DNA Ligation System 
(pro megger company). 

[0041] Next, the transformation was performed for the solution which performed the Ligation reaction to the 
competent cell. The competent cell was performed according to the attached protocol using 109 shares (Toyobo 
Co., Ltd.) of Escherichia coli JM for details. The obtained culture medium was bound around LB plate containing 



antibiotic ampicillin 100microg/ml, and was cultivated overnight. The check according the check by the colony 
['eolony / which was grown ] PCR method using the primer DNA of an insertion fragment and the plasmid DNA 
preparation solution by mini PUREPPU to restriction enzyme processing was performed, and vector pBPDCIP 
vector made into the purpose was isolated ( drawing 1 B). 

[0*042] Subsequently, in the pBPDCIP vector which similarly performed restriction enzyme EcoRI processing and 
end repair enzyme T-four DNA polymerase processing for the LDH gene fragment obtained by restriction- 
enzyme-EcoRI/Aatll-processing and end repair enzyme T-four DNA polymerase processing pYLD1 vector built 
by Toyota Motor Corp., subcloning was performed by the same actuation as ****, and the pBPDCI P-LDH I 
vector was produced ( ^wingj C). In addition, the pYLD1 above-mentioned vector is introduced into 
Escherichia coli (name : "E.coli pYLDl"), and international deposition is carried out based on Budapest Treaty as 
trust number FERM BP-7423 in the independent administrative agency National Institute of Advanced Industrial 
Science and Technology patent living thing deposition pin centerjarge (1-1-1, Higashi, Tsukuba-shi, Ibaraki-ken) 
(original deposition day: October 26, Heisei 11 (1999)). Then, Xhol/Apal processing of this vector was carried 
out, the amplified PDC1D fragment was made to connect and the pBPDCI P-LDH II vector was produced 
( drawing 2 A). What carried out EcoRV processing of the pBPDCI P-LDH II vector was made to connect with 
the last Aatll/Sspl processing and the TRP1 marker fragment obtained by carrying out T-four DNA polymerase 
processing for pRS404 vector (Stratagene), and the chromosome installation mold pBTRP-PDC1-LDH vector 
which is the last construct was built ( draw ing 2 R>2B). 

[0043] Base sequence determination was performed for the check of the built chromosome installation mold 
pBTRP-PDC1-LDH vector. Using ABI PRISM 310 Genetic Analyzer (PE Applied Biosystems) as base sequence 
analysis equipment, details, such as the method of preparation of a sample and operation of a device, followed 
the manual of this equipment attachment. The vector DNA used as a sample used what measured DNA 
concentration with the spectrophotometer Ultro spec 3000 (Amersham Pharmacia Biotech), after carrying out 
column purification of this in GFX DNA Purification kit (Amersham Pharmacia Biotech) using what was prepared 
with the alkali extraction method. Moreover, the YIP vector was built so that LDH (lactate DEBIDOROGENAZE) 
which is a lactic-acid production gene might be introduced into the bottom of PDC1 promotor control as 
comparison contrast. 

[0044] [Example 2] After the tryptophan demand stock of 2260 shares (strain registered into a corporation and 
Institute for Fermentation, Osaka) of yeast IFO which is an introductory host to the host of a recombination 
vector cultivated at 30 degrees C by 10mlYPD culture medium till the logarithmic growth phase and performed 
washing by the harvest and TE buffer, it added the 0.5mlTE buffer, and 0.5ml and a 0.2M acetic-acid lithium, and 
performed shaking culture at 30 degrees C for 1 hour. Then, pBTRP-PDC1-LDH processed with restriction 
enzymes Apa1 and Spe1 was added. 

[0045] At 30 degrees C, 150ml of polyethylene glycols 4000 was added 70% after shaking culture for 30 minutes, 
and the bacillus suspension of this plasmid was agitated well. After carrying out shaking culture at 30 degrees C 
for 1 hour, the heat shock was given for 5 minutes at 42 degrees C. After washing a fungus body, what was 
suspended in 200ml water was ****(ed) to the selective medium. 

[0046] After isolating the obtained colony by the selective medium and obtaining a colony, the stock with which 
LDH is introduced into PDC1 promotors lower stream of a river in PCR was acquired. Furthermore, sporulation 
was performed by the sporulation culture medium, and 2 double objectHzation was performed using HOMOTA 
rucksack nature, and the stock with which the above-mentioned vector is introduced into both chromosome 
which is 2 double objects was acquired. The transformation was carried out by pBTRP-PDC1-LDH which yeast 
Saccharomyces cervisiae showed to drawing 2 , and it was checked by PCR that it had been introduced on the 
genome. The structure on the genome of the above-mentioned vector is shown in drawing 3 . 
[0047] [an example 3] — about LDH gene expression and the check profit **** transformant of stability, it 
inoculated so that cell mass concentration might become 1% to a YPD liquid medium (glucose 10%), and 
stationary culture was performed for two days at 30 degrees C, and comparison examination was performed 
about the lactic-acid volume of ** vector non-introducing stock, the LDH installation stock in **YEP vector, 
and a **pBTRP-PDC1-LDH installation stock. This result is shown in Table 1. 
[0048] 
[Table 1] 









(DfSJ* (LDH##SE) 


0 % 




©YEP^ ?^-^<££ LDH© A 


0.4% 


0% 


®pdc lyot-^ -umT-etnimm a 


1.0% 


1. 0% 



[0049] By ** and ** which introduced LDH, the lactic acid was produced to not making a lactic acid from vector 



t ■ f k ** Comoared with ** furthermore introduced by the YEP vector, the 2.5 times as ma my 
introducing stock **• ^^ t ^ ock which introduced LDH into the bottom of PDC1 promoter control, 
ic acid as this was produced on the stocK wnicn inuuuu nttrnMm n f checking the stabi ty of the 

.over, after the YPD plate performed 3 a ° d a ,actic-acid volume, by ** 

,ra6teristic introduced by this approach, when PCR '"^'f^fid Eduction of tales doses was maintained 
ch made LDH discover under PDC1 promoter control lac c «£p^ Dy the YEP vector, 
subculture front to having stopped producing a ™ d 'J^ne at rcr, the system which 

reover. since it checked that it was changeless ?^*£^2, B ^Toan be said that it makes a 
kes LDH discover under PDC1 promoter control of ** exists in stability, ana 

le high-discover. nmmotor arrav including a variation array, and the 

I50] [Example 4] In isolation this example of a PDC1 promoter array inc g ^ 
ow ng examples, three kinds of PDC1 promoter arrays mt the array lucZ gene might connect with the 
lated and the chromosome installation mold vector ^f^^^f^, the same location in a 
ttom of this promoter was built. Using these vectors. ^^^■^2^?-^ beta galactosidase activity 

1 ****** xA/ith this Dromotor, and transformed yeast was proauceu. nc & 
romosome 1 ****** with this P r ° m ° x f motor activity was compared, 

each transformed yeast was measured and three kinds ° T P™ m promoter array was isolated by the 

)51] It sets to this example and ,s Saccharomyces ce ^' s ' a /" T^^RP-PDC1-LDH installation stock (strain 
» amplifying method ^"-J^ SS^SEL • CZni Institute for Fermentation. 
Dduced in the example 2), 2260 shares . (.strain reg aDDr oach of the genomic DNA of each 

iak a) of .FO(s). and a YPH ^(Stratege^ ^SSX^SSSlLm cfVo(s). YPH stock) and the 

AM^SSf S£X .h, of^4 degrees C> end ^ ~ - J^ 

JTRP-PDC1-LDH installation stock origin — a restriction enzyme Sail site 

*G GGT AQC-CTC CCC ATA AC (array number 5) restriction enzyme Sail site - addition: — 

PDC1 PrFrag-D2 (31 mer. Tm value of 61 .1 degrees C) end a restriction enzy 

TA TAT GTC GAC GAG AAT TGG GGG ATC TTT G (array number 6) ^ ^ shares 

unification and PDC1 PrFrag-U2 (32mer. Tm ^ n ^^^^Sifn: _ aA TTT GTC GAC AAG 
F lFO(s) and the YPH stock origin — a restriction enzyme Sail site 

,GT AGC CTC CCC ATA AC ^ ^ n ^»r » _ restHctjon enzyme Sail site - addition: - 

a PDC1 PrFrag-D (43mer. L m T ^ a ' U ^ 6 " d y gf qTT ATT TTG CGT G (array number 7) 
TT AAA GTC GAC TTT GAT TGA TTT GAC TOT GT T A galactosidase analysis including a 

D053] [Example 5] In construction ^.^'^•^^^^•^ built under control of three kinds of 
ariation promoter array, the vector which connected ^^^t^las used as a reporter gene. 
5 olated PDC1 promoter arrays. The beta galactosidase gene [^J^n^iStor is named pAUR-LacZ- 
0054] The newly because of ^this .example taj.lt ^^^^^7^ example of construction 

se^u > — - - *— * • h — the 

\fter starting pro megger company pSV-beta Galact osidase oo A UR-LacZ vec tor was produced. In 

acquiring a LacZ fragment, flush end processing was carried ^° u * an f n ^ h P 0 3p hatase (BAP . TAKARA SHUZO) 
th i q s way. Sail (TAKARA SHUZO) Sail (TAKARA SHUZO) 

processing were performed to the ^* ^^^^ arrays acquired in the example 4. i.e.. 
performs restriction enzyme processing for three kinds or P rom of IFO(s) origin PDC1 

pBTRP-PDC1 -LDH installation stock origin PDC1 Promo*on»B3 ^^260 ^ares o ^ ^ ^ 

promoter (968bp). and YPH stock ^ The reaction was followed for 

pAUR-LacZ vector. It was made to connect by the ."JJ^uon. i company), 
details at the attached protocol using LigaFast Rapid ^^^^ t o the competent cel. 
[0056] Obtained Ligation Using the reaction solution th e ^ansform^o n p Actuation of a top 

and the construction vector made into the purpose by the cdonyPCR method w 

Norikazu ream was performed by the same tec ^ "» ^^tor and the gene sequence of pBTRP-PDC1- 
[0057] Base sequence analysis was performed^ ^^^^^ Jj n PDC1 promoter (968bp). and 
LDH installation stock origin PDC1 promoter (983bp). 226 ° sha ^ m °J !^ ^ th f s array |S shown in drawing^ . In 
YPH stock origin PDC1 promoter (968bp was ° 0 ™°%^°°™^ technique as an example 1. 
addition, actuation of base sequence analysis was ^ 12 ******. and. specifically. 



the example 1 are so-called 30 ******. Specifically The 861st guanine (G) of the promoter array of an example t 
to a cytosine (C) The 894th cytosine (C) is permuted by the thymine (T), and the 925th adenine (A) is permuted 
by the thymine (T), and the array (GATCCCCCAATTCTC) of 1 5 bases is added to 972nd henceforth. 
Furthermore, it consists of arrays in which the restriction enzyme Sail part (GTCGAC) was added to the both 
ends of the promotor array of an example 1 . 

[0060] YPH stock origin PDC1 promotor (968bp) The PDC1 promotor arrays acquired in the example 1 are so- 
called 37 ******. Specifically The 179th cytosine (C) of the promotor array of an example 1 to a thymine (T) 
The 216th guanine (G) to a guanine (G) to an adenine (A) [ the 214th adenine (A) ] The 344th guanine (G) to a 
cytosine (C) to an adenine (A) [ the 271st thymine (T) ] The 533rd cytosine (C) to a guanine (G) to a thymine (T) 
[ the 490th adenine (A) ] The 660th guanine (G) is permuted by the cytosine (C), and the 925th adenine (A) is 
permuted for the 566th thymine (T) by the thymine (T) by the cytosine (C), and the array 

(GATCCCCCAATTCTC) of 15 bases is added to 972nd henceforth. Furthermore, it consists of arrays in which 
the restriction enzyme Sail part (GTCGAC) was added to the both ends of the promotor array of an example 1 . 
[0061] [Example 6] After cultivating in the tryptophan demand stock of 2260 shares (strain registered into a 
corporation and Institute for Fermentation, Osaka) of yeast IFO which is an introductory host to the host of a 
recombination vector at 30 degrees C by 10ml YPD culture medium till the logarithmic growth phase and 
performing washing by the harvest and TE buffer in it, the 0.5ml TE buffer and the 0.5ml 0.2M acetic-acid lithium 
were added, and shaking culture of 1 hour was performed in it at 30 degrees C. Then, pAUR-LacZ-T123PDC1 P 
processed by restriction enzyme Bst1107I (TAKARA SHUZO), pAUR-LacZ-YPHPDC1P, and pAUR-LacZ- 
OC2PDC1P were added. 

[0062] At 30 degrees C f the polyethylene glycol 4000 was 1 SOmicrol Added 70% after shaking culture for 30 
minutes, and the suspension of this plasmid was stirred well. After carrying out shaking culture of this solution at 
30 degrees C for 1 hour, the heat shock was given for 5 minutes at 42 degrees C, the bacteria object was 
performed in 1ml YPD culture medium, and culture was performed at 30 degrees C for 12 hours. What was 
suspended in the sterilized water of 200microl was ****(ed) to the OLE OBACHISHIN selective medium after 
washing main culture liquid. Concentration of OLE OBACHISHIN added to the culture medium was carried out in 
0.4microg/ml. The obtained colony isolated by the OLE OBACHISHIN selective medium, performed the PCR 
method to the obtained colony, and acquired the target stock. 

[0063] [Example 7] Beta galactosidase activity was measured about the measurement above-mentioned 
transformant and the non-transformant of beta galactosidase activity in gene recombination strain. 30 degrees C 
and culture of 20 hours were performed for each strain by 2ml YPD liquid medium (glucose 2%). The harvest of 
these was carried out, 50 mM Tris-HCI 500microl and glass BISU (425-600microns Acid Washed, SIGMA 
company) were added, and the vortex was performed for 15 minutes at 4 degrees C. 

[0064] By centrifugal, the supernatant liquid of this solution was extracted and such beta galactosidase activity 
measurement was measured. Activity measurement followed the attached protocol for details using beta- 
Galactosidase Enzyme Assay System (pro megger company). ABS600nm= — the activity value per 1.0 is 
calculated and this result is shown in drawing 6 (before subculture), and drawing 7 (after subculture). 
[0065] Even if it was a PDC1 promotor array with the addition array of dozens bases, or a different array, it 
became clear from the above result to have the stable promotor activity. Therefore, it can be said that it can 
use even if the promotor of the gene which is not indispensable to growth or fermentation is not perfect length 
in the promotor of the gene in which an auto regulation device exists, or a host organism. 
[0066] 

[Effect of the Invention] Stability can be made to introduce and high-discover a gene according to this invention, 
without affecting growth and fermentation of a host organism. Therefore, a means effective in matter production 
and a functional alteration, or functional analysis is offered. 
[0067] 

[Layout Table] 

SEQUENCE-LISTING<110> Toyota Jidosha Kabushiki-Kaisha, Toyota Central R&D Labs.<120> Gene 
Expression-System<130> P02-01 12<150> JP 2001-286637<151> 2001-09-20<160> 7 <170> Patentln Ver. 
2.0<210> 1<211> 31<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial Sequence: 
synthetic DNA <400> 1 atatatggat ccgcgtttat ttacctatct c 31 <210> 2 <211> 31<212> DNA<213> Artificial 
Sequence<220><223> Description of Artificial Sequence: synthetic DNA <400> 2 atatatgaat tctttgattg atttgactgt 
g 31 <210> 3 <211> 34<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial Sequence: 
synthetic DNA <400> 3 atatatctcg aggccagcta acttcttggt cgac 34 <210> 4 <211> 31<212> DNA<213> Artificial 
Sequence<220><223> Description of Artificial Sequence: synthetic DNA <400> 4 atatatgaat tctttgattg atttgactgt 
g 31 <210> 5 <211> 32<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial Sequence: 
primer <400> 5 aaatttgtcg acaagggtag cctccccata ac 32 <210> 6 <211> 31<212> DNA<213> Artificial 
Sequence<220><223> Description of Artificial Sequence: primer <400> 6 atatatgtcg acgagaattg ggggatcttt g 31 
<210> 7 <211> 43<212> DNA<213> Artificial Sequence<220><223> Description of Artificial Sequence: 
primer<400> 7 tttaaagtcg actttgattg atttgactgt gttattttgc gtg 43 [0068] 



EArray free text] 

array number 1: — a synthetic DNA — array number 2:synthetic DNA array number 3:synthetic DNA array 
number 4: — a synthetic DNA — array number 5:synthetic DNA array number 6:synthetic DNA array number 7: 
— a synthetic DNA 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the construction Fig. of chromosome installation mold vector pBTRP-PDC1-LDH. 

[Drawing 2] It is the construction Fig. of chromosome installation mold vector pBTRP-PDC1-LDH. 

[D rawing 3] It is drawing showing the genome structure of the stock obtained when the transformation of yeast 

Saccharomyces cervisiae is performed using vector pBTRP-PDC1-LDH. 

[Drawing 4] It is the construction Fig. of chromosome installation mold vector pAUR-LacZ-T1 23PDC1 (A), 
P AUR-LacZ-OC2PDC1 (B), and pAUR-LacZ-YPHPDC1 (C). 

[Drawing 5] It is drawing showing the comparison of the gene sequence of pBTRP-PDC1-LDH installation stock 
origin PDC1 promotor (983bp), 2260 shares of IFO(s) origin PDC1 promotor (968bp), and YPH stock origin PDC1 
promotor (968bp). 

[Drawin g 6] It is drawing in the transformant which introduced pBTRP-PDC1-LDH installation stock origin PDC1 
promotor (983bp), 2260 shares of IFO(s) origin PDC1 promotor (968bp), and YPH stock origin PDC1 promotor 
(968bp) showing the beta galactosidase activity in front of subculture. 

[Drawing 7] It is drawing in the transformant which introduced pBTRP-PDC1-LDH installation stock origin PDC1 
promotor (983bp), 2260 shares of IFO(s) origin PDC1 promotor (968bp), and YPH stock origin PDC1 promotor 
(968bp) showing the beta galactosidase activity after subculture. 



[Translation done.] 
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[1WW*«>*H] 

\z e wae^sr y / a tea? a-ts c t =sr^® t 1- 5 

fi^-oynt-^- Wifi&E^JtC&VT 1~4 Offi<E>|g 
b*— ^-Stt?r#^-5DNAT*S>5, if*>lliE«<05t 

-T 5DNA-e& 5 , if 1 l5«<D5te^m*fe„ 
[If 41 t-H/^^>3 i^&ffitffflE-tZ 

•tf i te^oyD^- T?fo5it3ftjs i~3 rovN-rtb 

[ff*^5] ^Wtc^-eti^v^e^f-^T'n^e— * 

— T?fc5§ff#^ l~3 rov^-r^d^rfE^oit-ET-^m^ 
ft. 

[if*«6] ^±4^^ ^Bf| s g$ a ^ gfyfex 

[0 0 0 1 1 
[0 0 0 2] 

[ooo3] m±±vofcmm-9- -tx 

•-feHf->J. (Saccharomyces cerevisiae) WMHK 2 



UT?«flEfc:tt«Ufc*<N&Jil (YNB.Difcotfcgg) Sr^lffi 

10 v^fSS^&S. 

[0 0 0 4] — *\ SSfeMAI^^^- <k bTtt. tg 
ligffi&^^lfflL/cYIP^* — d*fcib*vCV»3. w©Y 
IP-^*— 14. (OfgfUrio-Ctt. ^Ag^ 

15 «Jl-W:*Ajt^SrK%m$-er5ri:ti-e#^v\ £Ur 
©i?*!**^. SSMfttt, ^Jfctta^otea^ 
h^g^fe4fcU:3t€^5r3SAU ifilgm^-Hr^^ft^M 

[0005] 

20 [3S9§/5 s #i*U J: ?tt51Sl] #JW!H;» ^ii^lw 
[O 0 0 6] 

m*f±roy/ -M^agA-TS^-kKJ:!?, gEBftstfi 

30 fi£i~3lwMo7t„ 

[0 0 0 7] -TTitJ^. *3§91J4. t-M'^z^ 

35 t tSSMM-efcS, JifET'cur- ^ 

E?IJ^*3V^T 1-4 0ffi(DJ&S^^ m&&V< titf 

us ^mm&fttE-tzmBi=i-<Dzfu*:—?—<D 

45 < 14— as^E^Hc^SMlft&E^J^bfcSDNAt;*. h <J v 

9 -S^Sr*i"5 DNA-Cfc ottiV\ 
[0008] *^tC*3V^T, ±12^— h U^^- 1^-> 

B^mm^^E-r^M^ z f-(Dy >, a^r~9—tvx\^ tr 
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mf bit, 4Wf'£<^Ti4/iV^eT-W7'D^— *-k 

[0 00 9] 

U-i ^mffitffttE-rZ&mT-nzfp^— CD 
[0 0 10] 1. 7Dt-^-©l« 

-t?#5„ fi^ f&ife, Xlitt^j: 

[0011] (1) ^--hU^^-U— VaV^^^S^ 

m-f--5^&<DfyHf^g^7 :r ^/U7Kdfi>-7— tfift-g^P (PD 
c) ; — /V'*r^'f5iiS^^v>Tfcrvnf^gfe 

•5. PDCKIi, PDCl, PDC5STJTDC6^#fti-5j5i N i§?jt 
l±PDCl*S^tBb-C*J«3, PDC5& tfPDC6f2PDCl <DM^\^£ 

K. £ 3&*<8: " OPDCl tc-^-^-CPDCiro^lgSr^FS^t: $ 

•erfc^irtt, PDcsate^-asjgttflssn, 
[0 0 12] hU^^U— i/a^mffifc&iE-tzm. 



lis Mtlf, PDCKTC^n^e— * — (J£1T\ PDCl^a^— 
[0 0 13] (2) ^Wim^gMr&^T-tt&^ite^ 

[ooi4] ^w:^^^^^*^^^^ 

{^*5V^TTRX13t'&^?:^XIiS^UTt>. 1t±^l* 

30 iFW^n^-^-^SRts,, 

[0 0 15] 2. SWIC^Str/n*-:?- (OPS! 

[0016] BWjte^t5±IB^o*-^-a5PSS 
50 «Fatbr*«-t-5^fcK:J:*>»l«i-5r:fcfepri6-efc 
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[0 0 17] *«W»d*JV>TW:, zfu^e— <n>m£M 
mz»\>x i~4 ofi<otss^^ N «&^l.< tettiro 

l$jf-SHPS:5££;U ^tc^ALfc^, ^3Ert3U±Jg3E 

-fiH&ro£>0. 01~100fg v # * L- < l±i&0. 5~20« s 

[0 0 18] COJ; p&DNAfcfc. Molecular Cloning (Sa 
mbrookt>H(1989) Cold Spring Harbor Lab. Press, Ne 
w York) ^O^WlE^w^oTMit-t-^r 

<£>J£SE?iJSrSfc: LT> S^Sffi?iJ*=. 1 ~ 4 o m<o 

ttS:M^booiEJiJW^7i5^{*:S:fp$li--5 CL t &X- 
#5. Wlxtfl~4 OfiW^^a^^ttSip^lEBfit 
#^ftl^^P^ICOVNTW: % Proc. Natl. Acad. Sc 
i. USA 81 (1984) 5662-5666 ; W085/00817-S§-<&^ ; Natur 
e 316(1985) 601-605 ; Gene 34(1985) 315-323 ; Nuclei 
c Acids Res. 13(1985) 4431-4442 ; Proc. Natl. Acad. 
Sci. USA 79(1982) 6409-6413 ; Science 224(1984) 14 

*mm-t5Zb&X'*Z. TfJISro^ryh (Mutan- 

C Mutan-K (®gjg) ) ZRHt^X Z.tlbV>$Zm&%tfm 

7— (error-prone PCR) f> * fc$£MtfcfESk 

^i-^rtlcioTl -mMMn^zm-A-fZ CL t>6S 
"^#5 (Cadwell. R.C. and Joyce, G. F. PCR Methods 
and Applications 2(1992) 28-33 ; Malboeuf, CM. et 
al. Biotechniques 30(2001) 1074-8 ; Moore, G. L. and 
Maranas CD. J. Theor. Biol. 7; 205 (2000) 483-50 
3) „ 

[0019] *~ b Ulfz, ->3 ^mffi&&& 

< \A^m\^z>mx'ttt£\>^m.^<ozru ^m. 



a — y (I00~900lfi*) t bTfflV>T^. h V ^xyh 

05 — , x&fei£±mzm^x^i?mi,<ti¥&m\z ! &mx'\-5. 

^ite^WT'n -t— ^ — ©fiSE5i*^ * 5DNA i: m 

m<omm (-r^fe^n*- *-©*£) •sr^-r-sft&wss: 

SiB?iJ^P>/j:SDNASri9ffelrlt#u, ± i: t"? 

10 bV V Ajgaas, 10~300mM, L< t420~100mM-Cfo 
?>, i§AdS25~70'C. $f*U< (±42-55^^*5^-5^ 
4rV>5„ 

[0020] _hfB<7?.t 5 IC»»tfc«JWitM -? 1> y 
^■i2—*Sa^K£Qnib}riZ>l)mi>i7 , x3*:—# — tVX 

a-e^ ey^rf/uv^^^—- i-f&e^F- (mo N ^ 

20 (CAT) v $ D=7 9 V isV— If m&^f- (GAL) ^SrT'a^- 

25 [0 0 2 1] 3. ntftmfc+RTfyu*:— (D^A 
f±*v^e^FS:®^L^ C^Sefro^n^^-©^ 

30 s^jt-e^tgrn-rs. 

[0 0 2 2] t»J;tfi\ -h^<OJ:5Jc:UT¥^Ufcae«)» 

r.irSrS*-r5„ S6t)^'e j f-SafJ;fa^ , n^~ ^— (Dig 
Alt, ^fifc^^^-e^^i<0*)ib>4>5^ffi : SrfflV'>T : ) T5^ 

z.k&x-zz. m^x^<^^-i±. jg^ft-t^*— teg 

^-Sr^ (#A) 

45 -efo^tf^icK^^n-r, ^^^^ kdna, ;< 

AX^fe^DNA (YAC : yeast artificial chromosome) 

[0 0 2 3]7"7^5K DNA t Ltli > WIx«pRS403, 
50 PRS404, pRS405, pRS406 % pAUR101X{±pAUR135/£ if <DU 
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% K (pBR322, pBR325 v pUC18, pUC19, pUC118, pUCll 
9, pTV118N, pTV119N s pBluescript, pHSG298 % pHSG396 
Xf±pTrc99A& if ©ColB^^S h\ pACYC177X14pAC 
YC184*<!fOpl5A^7'7^5 h\ pMW118, pMW119, pMW21 
8XHpMW219^ifWpSC101^-7"7^5 YW) , fc^S 
JtSOTT'^X? K (0};tffpUBllO,. pTP53£) & iftfS^Jf t> 
ft. 7r- i?DNAi: 5? (Charon4A, Charo 

n21A x EMBL3. EMBL4, A.gtlO x XgtlK *ZAP) . <frX17 
4, M13mpl8X(iM13mpl9^if/JS^ff U-Knh^ 

-i^^-i:bTW:pYACC2^if^»f 5>tv-5o 9<- 1£ 

i\ *SM^*tfcDNAS:ig^^$UK^*-e«lWrU £§4: 
-<^^— DNA(D$!lK^*gBe;X«:-=?y^^ = ^-y- 

5. 

[0024] i^ae^tt, JifEilSi^^fcT'n^— ^ 

^ifOv-x^u^yK -V^e^-TvK 
A#*D^^/K !)5j?y— Aig-g-iB?iJ (SDE^J) ftifS: 

$*LT<^5r i: Sr^-TitlR-^— Sr3|^UTt> *v\, 
teit^ftifas^tfe,*^. trott, -^-^-jfrg^Pi; 

UT h!)/h7r >"afifeJS'fe^- (TRPliteT-) «i*lff, 

-fcfir?-, Mxifi, ^*^*14fgSr«fOURA3jge^, AD 
E2itfe^ HIS3»£i^ XW:|g»liiHi4tg^«fOG418jSM4 

[00 2 5] *-5*-*-E3?iJfc U"C«. ^y-fe/WT 
/l^fc K3 !J ^gfr9*fc KoW — (GAPDH) <D 

[0 0 2 6] a±<0<J;5tcLT^^Ic43»t5B«l5t 

•e^^^m^is-^-rs ± ? \zmm^9 9— &-f£$H- 5 

[0 0 2 7] *»*4if<ott|IS:1&ii:i-5»g-t±, M 



[0 0 2 8] *Ji§Ki: b"CW:, Mxtfxy-yxiJ t7 • 
=1 >J (Escherichia coli)K12, DHlft if # 
05 mt UT(±. mfLfc* 1 ?-'^* ■ X^f y * (Bacillus su 
btilis)£ if d^lf bftSo iSBi^Waifti^^^-O 
^A?jfti: »St-DNASr^Ai-5*j*-T?fetHf 

10 

[0 0 2 91 ^Sr^t-f-^^-t*. 
5ir^- • "fe l^tf->^(Saccharomycescerevisiae) s \/*/ 
ty*B?t^ • 2i?>'-^(Schizosaccharomyces pomb 
eK fcffcT • K !/ ^.(Pichia pastoris) 1$ if /4*,JBV^ 

^e:trDNASr*x-r5^is-efe^«#{j:[s^$*b-f, ^ 

itfxu^ hn*!u— Vgy^ ^yxny^^h^ 

y ^ * Ajfe/i if ds^tf p>tu5. 

[0O3 0] S*xr±»^)S:^i:-rs^-, m^lx^ 

20 ^^-©fA^fetttii, Mx.rfy vgg*/^>c>A 

^--f ^/^Vife, PEGfe, xu^ hn/tfu— ~> 3 ^ 
25 j*<C if iSffiV^tli. 

[0 O 3 1 ] li, Kj^j (t hSrg^O Xtiffi^XDfift: 
Sr^ir-t-sm^-Jctt. SS^SF-e<2t^jro h7^i? 

^ =. ^ m^y.ii.m^xoipwk^m^oxm^^ 9 

30 9-<Dmx^mt LTti v Sf*9P^<7>-^-f ^ 

[0 0 3 2] ±*<7>J:5tc|am^^^-Sr*AU^ 
35 BWit^^JhfS^Sixfc^n^— ^-0 

^JffllT^-*A$4^TV^5^^coV^-C5g^?S^^T9. 

*ixfc*^*»ro?K»i± % pcr (/tfy p« 7— ^it^acc;) 

40 ft, iMF^'M^y >> 3 ^S{rj;!9=}f pCir^s 

fclxtfs »®tem*fe^t>DNASrfiSib x ^ADNA 
^WT'y-l'-v-Sr^tf-U-CPCR^^. ^O^, mm 

45 V\ ^fcxfv^^i,, SYBR Green^Ti if tr±«3^feU 
* UTJi(SK^Srl*W^>- K i: L.-cmtB"f-5 c tfcj; 
!9, ^CADNASr^S-rS^i^-c^^^ ^f c> ^\b1k% 

if fcJ: 0 «SEUfc7'7'f ^-S:^V>TPCR^ 
V^, it^S^^tU-rsrirtT^^o Sbf-. 

50 n7«u-h«:if«>H4il-*«a*S:ft^-S*, **Xtt 
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[0-0 3 3] JbiBOiSUzLT, tf— V U^al— >g 

B WSte^ y y A >- n If— T^A $ *LT t . 
[0 0 3 4] 

*7J* • (Bifidobacterium long 

um) i*^*^— h^b: Krry^-— ifite^?- (LDHsfi 

[0 0 3 5] *ISte«(DfcJ^^iR^^1«^b^clfefefls:S 
AI^^- SrpBTRP-PDCl-LDHir^S^^. SATfc:*^ 

^^T&^PDCljg^^-co^n^-— ffjt (PDC1P) 971 
bp*. PDCl»e^TSSM«»f>r (PDC1D) 518bpf*. -fry 
Xxi-vC±x • i?lxfcr>oc yPH** (Stratagenetfc) 

[0 0 3 6] -^y^n-^^f-t^ • -feU'tTv'^ YPH^ooy 
/ ADNA«. yM»y h-efe£Fast DNA Kit (Bio 

Kt/c 0 DNAiftflP^3t**tfUltro spec 3000 (Amersh 
am Pharmacia Biotechth) IwTSS^bfCo 

[oo3 7] pcRBocfctt. tt, mmmx 

OjEHtt^itV^j: Stl^Pyrobest DNA polymerase (^ 

ilitifc) Sr^fflUfc 0 ±E#«feK:t:W«Ufc*y*n^ 
-f *X • * U tr >3i YPH^y y A DNA 50ng/ih^^ 
A% -7*74 DNA 50pmol/^^>^/K ^Wyrobest DN 
A polymerase 0.2^—*/ N/1r ^^^^f^SO *z lOOK 
JfcSfcMHLfc. mOim* % PCRiftg3£gGene Amp PC 
R system 9700 (PE Applied Biosystemstfc) l£<fcoTDN 
A*i*I£*Tofc 0 PCR««Sg«<ORjC*#Ht, 96<C 2#<0 



^ (9tfC 30#— 55T; 30©>->72X: 90|J>) §:251M^ 
/HTV\" tOS4tat 0 PDClPmfSWK-^PDClDiid 

»fjtsrixTBET^fa— ^^um^wsitxm^mmm 

05 tt. -&/&DNA (iM7^— 7^ y nv?— tt) Srfl|v\ 

^ ^-<DdmMm±UT<om x $> £ . 

[00 3 8] PDClPfcr^itfg 

•PDC1P-LDHHJ (31mer, TmfiS58. 3^) *«3^^||S»^Bam 
HI"^-f h£"f+;frD : ATA TAT GGA TCC GCG TTT ATT TAC CT 

io a tct c. m&m^ 1 ) 

•PDC1P-LDH-D (31mer. Tmffi54. 4^) ^«8l£ffi)|fiI*lREc 
oRUM* h kttM : ATA TAT GAA TTC TTT GAT TGA TTT G 
AC TGT G (E?IJ#^2) 
PDClD^cOiStg 
15 • PDC1D-LDH-U (34mer, Tm«55. 3*0 3£«K»JlSB#3RXh 
oliNf h Srf+^IP : ATA TAT CTC GAG GCC AGC TAA CTT CT 
T GGT CGA C (E3^J#^3) 

■ PDC1D-LDH-D (31mer, Tm«[54. 4*C) 33BK:fgiJR|*&Ap 
al-^-f h £rtt*D : ATA TAT GAA TTC TTT GAT TGA TTT GA 
20 C TGT G mjm^A) 

[ 0 O 3 9 ] JifE^lwT^UfcPDClPS:m>DClD#ii: 

nm^tc^ PDClPiS<@»f^€r®]^^BamHI/EcoRI^^ 
PDClDlt^^Jt^fflPR^mXhoI/Apal^T^JRB^RiS^ 

m&±m<D— ^^f^^^^^^r^^T/l-JiMolecular Clon 
ing A Laboratory Manual second edition (Maniatis e 
t al. , Cold Spring Harbor Laboratory press. 1989) \ZL 
30 3£o7c 0 

[0 0 4 0] ^?*—<Dmm^tfZ>-^(OfcfcUft 
li. — ^W^DNA^^^n— ~>-ym\zmKXfToti 0 
i-*^^> v $DPK^BamHI/EcoRI (Stlittt) &V®tV 
^gtffcg^Alkaline Phosphatase (BAP. ^S^%fc) * 
35 JSUfcpBluescriptll SK+-<^^— (m^tt) i-. ± 

m?cm\cxm& %mmm&m*M uycPDcip^s: 

T4DNA LigaseKrtJKl.toTiitt***: (0 1 A) 0 T4 DN 
A LigaseRj^tcri. LigaFast Rapid DNA Ligation Syst 
em (^u £fllV\ »j»r±ft«0^n hn-yMC 

40 ^ofc 0 

[004 1] ^LigationHlSSr^ofc^Sr. n^tf 

45 tfiyy VlOOMg/mlSr^a^UfcLB^U— hld^VNT— ft 
^^r— DNASr/BWc=ici^— PCR&Jci55feg, 

ri/^^cj:^^^^^ kdnapss^st. mmmm& 

StJ:«flWBS:fiv\ ^- P BPDCiP-<^ 
50 ^-^*«bfc (H'lB) o 
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[0042] OVv-eh3*gfb# (*fc) fciotiJlSS 

nfcpYLDi-^^ * - srfBR**EcoRi/Aati mmRxf^m 

afirf-W^Sr. RlXffilWXEcoRIft^ ^«H»K» 
^T4 DNA polymerasd&SSrffo^.pBPDClP^<^^ — cf» 

JdttBlt©llfr?t^P- =V^tffV\ pBPD 
C1P-LDH I^<** — SrflsRLfc (H1C) o fc*3, ±iB<7> 
pYLDl^**— tt^flfiK^ASft r& coli p 

YLDij ) % ffliffg:j£AM|gSW^W^#ff*^« 
tfrfe^>- (XMJKo<fitmXlTBlMl) fc:. S 

f£#-§-FERM BP~7423£ LT^^X b^KS^BKI 
*K£*l/r^5 (1S*K0 :^11 (1999) ^10^26 
0) o ^V^TrcO-<^^ — SrXhoI/ApaIteaU v 
fcPDClD^#^ig^£i£TpBPDClP-I^ IP<^* — ^ 
JSUfc (0 2A) o *^l£pBPDClP-LDH II-<^* — SrEco 
RV^SUfct><7)lC pRS404-<^ ^ — (Stratagenett) £:Aa 
tll/SspI&JS. T4 DNA polymerases^ bX#?>ttfcTRP 

^^fe^WAMpBTRP-PDCl-LDH^^^— ^r^lgUfc (EI 
2B) 0 

[00431 H8 Lfc^fe»:»AMpBTRP-PDCl-LDH-<^ 

^B^bTABI PRISM 310 Genetic Analyzer (PE Appli 
ed Biosystemslt) SHEA! U ^^iSft, Jk.Um$* 

fc 0 f*£F£&5-<^*— DNAteX/Uyfr Uttttifejci: t)^ 

Mbfct>OSrMV> v rJxSrGFX DNA Purification kit 

(Amersham Pharmacia Biotechtfc) \^X?J 9 Affggb/c 
^ ^^TfcltfrUltro spec 3000 (Amersham Pharmacia 
Biotechth) I^TDNAMSrajeUfcfc^fcfflt^fco * 
fc. Jfcfe^fS^UT, PDCl^u^— ftJ^TU:fL^^ 
^i*e^-efc5LDH (^^— h^tTKn^— if) #S 
m A £ tv 5 <£ 5 Y I P-< ^ * - mm £ fr o fco 



[0 0 4 4] CHJSM 2 ] 
A 

l§±X*hZ>mmFO22G0W (ttfflifeA ' *SWF3BBrfc* 
»Sn-CV*5B«0 ©Ky^h7ry5*fttt, lOmlYP 
05 W&aJcrsor^W^JWH^'tWItSrffv^. IMLftttfr 
y7r — K <fc 5ifej#-«:fr o fc^L 0. SmlTE^ y 7 7— 
1 0. 5ml , 0. 2Mgfc^ y ? A $r M tL. 30«C Htl NPHS 
WS*«tf?o-fco fflPg^ApalS^Spel-e^ 
UfcpBTRP-PDCl-LDHSriD Xlfc 0 
10 [0045] ^(0^=7^% ■KomB»*Sr30 , CT?30»BJ 
70%tf V U^lf V yU4000S:150ml*0 

£<m&\^ti 0 ^ox:\-ximmmmmmvti^ 42 

15 [0 0 4 6] #6>ttyt=ia=i— SrS«i&JftT?¥SIU 

Srftfc^L PCR^TPDCl^D^—^— (^T^LDH 

■fe V tri/^^d] 2 Iw^r bfcpBTRP-PDCl-LDH-e^Kfe^^ 
*K y ^ A £ txfc ^ <h SrPCR-CflSK U fc 0 ±15 

[0047] mmm 3 ] u»m^<o^^Rxf^\t 
25 (omm 

^10%) J:5^«au-C. 30t:^ 

-C2BIBIMW«S:fTV\ m^9—mt7^. BYEP^ 
X-<7)LDH^A^. ^T^«pBTRP-PDCl-LDH*A^O 

[0 0 4 8] 

[*1] 











0 % 






0.45K 




(DPDCl ^ -mmTX «>LDH9A 




1.0% 



[0049J *<9 9— fmXWm^t&!\M&fEbfr^<D 40 

&&mm-t-z>z.b&n#)b ut. ypD-^u— k-x?3|hi<o 45 

^Slcol p-<fc YEP^i^ ^-t'^Alfcl 

■ T't4MSr±iU^< ^oT^fc©t*f L, PDCl^a 



■ WPDC1 y n ^ -*J^)T-CLDH Sr^m $ -BrS I*. 
[00 50] CH JSM 4 ] £g>m m Sr^tf PDC1 rnt- 

S^J^tosaSWPDClT'a^-- 9-®.m*&mv, * 

teftm-*.^? 9-zmmvtz* ztih<o^<9 9-^m 
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[00 5 11 *HJ6MIC^V^{i, D-yXu^sf-tx • 
^ U tf ^ pBTRP-PDCl-LDHift At* (MMM 2 T^ig U 

itrnm . ifo226o« (tta^A • Kwmvm^&mz 

nTV^St*) ^.mPH* (Stratagenett) <7)^/ADNA 
v-^ (pBTRP-PDCl-LDH^A^, YPttBO CO-?* 

[005 2] pBTRP-PDCl-LDH^Att^S^COPDCl^o ^e— 

• PDC1 PrFrag-U2 (32mer x Tmfii64. 4^) 5fc£SlCffelMg£ 
SfSalIlM> h^:#AD : AAA TTT GTC GAC AAG GGT AGC CT 
C CCC ATA AC 5 ) 

• PDC1 PrFrag-D2 (31mer. TrnfflEGl. ^) jfcABKlftllSB* 
SfSalllM h&tttill : ATA TAT GTC GAC GAG AAT TGG GG 
G ATC TTT G (E?IJ#-J§-6) 

IF02260^tWH^fi^PDCl^o-e^-^— oigjg 
•PDC1 PrFrag-U2 (32mer. ^64.4*0 338tt:ffill&& 
^ISalllM h^r^J-AD : AAA TTT GTC GAC AAG GGT AGC CT 
C CCC ATA AC (E#I#-5§- 5 ) 

- PDC1 PrFrag-D (43mer. Tmffi62. 5^) ^^StJ^^^ 
SalllM h : TTT AAA GTC GAC TTT GAT TGA TTT 

GAC TGT GTT ATT TTG CGT G (S^J#^- 7) 

[oo5 3] c^j£M5] &my*^—*—mm*^ 
— &&i<DmfflTx, u/K— 9— ikte^F&m&vtz.^?* 

[0 0 5 4] ^»«Ofcftte*ffcfc«BBUfclfeAffW 
ASH^*— P AUR-UcZ-T123PDCl. P AUR-LacZ-0C2P 
VC1R I^pAUR-LacZ-YPHPDCl t KTt-^ 9 —CO 

[0 0 5 5] ^99-cnmmz&tfZ-m<7>RfcWltfF 
tfttpSV-fl-Galactosidase Control Vector Srr&J&Bg^ 

pAUR-LacZ-<^^-S:f^jiSbfc 0 £ 9 UT«*£*tfcpAD 
R-LacZ-^*-^ Sail (fflKft) fcyg, *5 £tW!fc y V 
S&ffcffip^Alkaline Phosphatase (BAP N ^?@ig) ^SSr 

firofc 0 ftjr, mmm 4 ^T5t#bfc 3 mm^y^ 

*—9—m#L •t"^fe^pBTRP-PDCl-LDH#A***PDCl 
-7*^—9— (983bp) , IF02260t*fe^PDCl^a^— 9 
— (968bp) s SOTPHttS^PDCl^a^e^^- (968b 



p) Sr. -tax-PtHWRBHRSall (Slit) teT«»S* 
#yS«:frV\ P AUR-UcZ-<^^ — 4*tw s T4 DNA Ligase 
KJEBI- <toTa3feS*fc 0 T4 DNA Ligase EJSfctts Li 
gaFast Rapid DNA Ligation System (^n^^f^fc) 

[0 0 5 6] #5>*lfcLigation RjtJSSiftSr^lr^T. =3 

oT\ Btti^S**'*** — «r*»Lfco ±15— »co 

*f^H:««« 1 1 mm<D^m\tx?fotz.o 

10 [0 0 5 71 WSgbfc^^— fcov^*KSE59«¥WSr " 
?TV\ pBTRP-PDCl-LDH^A«cS*PDCl>^n^~ * — (98 
3bp) , IF02260^S*PDCl^n^E~^— (968bp) , R 
mPHttS^PDCl^a^—^— (968bp) <D*£^E?)J£: 

15 wo*fm»«« 1 1 pw*o#jfeR:rfTofco 

[0 0 5 8] pBTRP-PDCl-LDH^AtSfi^PDCl^n^e— ^ 
— (983bp) ri s ^JS^l^V^T^WUfcPDCl^a^E- 

—9—un (97ib P ) tm2JSS^5t>o-e$>»9. ^ 
^iw^ mmmi<o^^^^9—wm<Dn^^\^uwt 

20 ^*SalIgp©l (GTCGAC) £;ft,fcE^«^£*VC 

[0 0 5 9] ^/cIF02260^*5l5PDCl^ p C2^e—^_ (968 
bp) ICjeV^TSl^UfcPDCl^ci^—^— ia 

^Jir^30j^m*St>o-efct). **»9K:r±. HJS0iJl 
25 CO^a^e— WM<D%^\^^<D^T^^ (G) 7)^>h 
iX^ (C) iC s 894#g<7)v- h^>^ (C) ^ 

(T) 925#gOTv f ^V (A) ^^5;^ ( T ) 
■IftSiXTiS?). *fc972#BKWc:i5itt»OE?!l (GAT 
CCCCCAATTCTC) 3W*»£*tTV*5. MMM 
30 1 (D^*^—9—mm<Dffi^\zm^^Saimfe (GT 
CGAC) ^#A0SttfcE?U-e«J^$iLTVNS o 

[0 0 6 0] YPHt^^^PDCl^a^e— (968bp) 1^ 
HJSM 1 ^43V^-CSt#UfcPDCl^n ^— E^lJ ^ J137 

35 — E^179#@CDVh^^ (C) ^^^^ ( T ) 
i-. 2\mn<OT^r~Zs (A) &>TT~Z/ (G) tC. 216 
SI^^Txy (G) &T*f~ls (A) 271#gO 
(T) dSv-hv-V (C) (C N 344#B(7)^T^>- 
(G) frTf-ls (A) 490#g CO Tt^^^ (A) 
40 &?T~>> (G) IC. SSSSgOv-hv-V (C)'^S 
V (T) IC S 566#acO^^V (T) a>v'hv'^ (C) 

660#BCO^T^>- (G) (C) IC. 925 

Sg^f^y (A) fr^%>- (T) tcBm^HT*5 
5, **:972#B£jy»K:i5taaC<DEW (GATCCCCCAATTCT 

45 c) ^ftJnsnrv^5 0 ^fc^^jc, i»mi^d* 

-^-E^W*ffitCfel(S»3{|SallSRffi (GTCGAC) ^ft 

[oo6i] mmm e ] mm^-<^ 9 -<d^^<du 

A 

50 «*T**>5*«IF0226a« (tfcfflgsA • 55»Sf9E0f J-S 
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ft^tlTl^SlMfc) <Dh »yh7T^j£mz s 10ml Y 5-600microns Acid Washed, SIGMAtt) £*D;t. 4X^15 

XttEs<Wr— KiSifefrSrfTofc^ 0.5ml TE»<y:7 [0 0 6 4] iS^i oT*^^±»5rg®t, rft 

OSS^^Sr^To/do ^C0^, ffrJPgg^Bst 11071 (SI 05 I*. 0-Galactosidase Enzyme Assay System <C?n*15 
T^SUfcpAUR-LacZ-T123PDClP, pAUR-LacZ-YPHPD tfc) §r/BV\ f^l±#Jg<D:/u Fn^u(^ 0 f Co ABS6 

C1P, pAUR-LacZ-0C2PDClPSrJ0^fc o 00nm=l. Ogfc 9 <D«&fil:§:*£> s ^ Ojg^SrE] 6 088 

[0 0 6 2] :^7X>; KcD®S^£30^T30£ff!Hg fti#^«tr) &U<gl7 Ofsmg^) 

7o%^d^u^^]) /wooo S:i5o /iiAn [0065] ^Jbo^mctD. ^c+aao#Ania^ij. x 
<fc<«#b*: 0 ^mm^o^zxmmmm^mi^ 10 i±s^^^jsrt>opDci^n^e— *-s?ijxfcoTt>, 

mi Y?mm\zx3ox:xi2mmmm^n^rc 0 fc 0 ?fot, t-hw^i/-i/ 3 yitmns 

-U^^^^^jg^x^S^V^. WbHfc^n^ [0 0 6 6] 

^MbTPCR&SrffoT. @W£^3ttS:I&#UfCo *36*|fc: J: 5 t . m^^cD^Rxm 

[0063] mmm 73 ^e^ffi&;us#:i-*3tf 5 0 »ics&»srxff-rn £ * < , ite^^i^At, ^ 

^ffil4£:3tl*b;rc 0 £-«#c£r2ml YPDi£*i#i& (*Vu [0 0 6 7] 

^—^2%) t% 30*0. 2omm(omm*ft^tz 0 cn^sr [e^j*i 

*ft, 50mM Tris-HCl 500 1*5 £t«f^;* tf— * (42 

SEQUENCE LISTING 
<110> Toyota Ji dosha Kabushiki Kaisha, 

Toyota Central R&D Labs. 
<120> Gene Expression System 
<130> P02-0112 
<150> JP 2001-286637 
<151> 2001-09-20 
<160> 7 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 1 

atatatggat ccgcgtttat ttacctatct c 31 
<210> 2 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

atatatgaat tctttgattg atttgactgt g 31 
<210> 3 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

atatatctcg aggccagcta acttcttggt cgac 34 
<210> 4 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

atatatgaat tctttgattg atttgactgt g 31 
<210> 5 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

aaatttgtcg acaagggtag cctccccata ac 32 
<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

atatatgtcg acgagaattg ggggatcttt g 31 
<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

tttaaagtcg actttgattg atttgactgt gttattttgc gtg 43 

[01] MMAS-<^^- pBTRP-PDCl-LDHCD^^gl 

K2] ^M¥AI-< ^ * — pBTRP-PDCl-LDH<^«^EI 

45 [03] pBTRP-PDCl-LDHSrfflV^T^Sr^^^a 

[04] &fefr^A§H^*~ pAUR-LacZ-T123PDCl 
(A) N pAUR-LacZ-0C2PDCl (B) StfpAUR-LacZ-YPHPD 

so ci (o (DMmmx'hZo 



[0 0 6 8] 

[EM^y—r*;* h] 
m&m&l :^DNA 
M&m^r 2 : ^J&DNA 
M^m-^r 3 : ^J&DNA 

:^DNA 
mPm&5 :^J5fcDNA 

:^J*DNA 



- 10 - 



2004 09 13 16:53 



200 3-1 64295 



[05] pBTRP-PDCl-LDH^ At* E& &PDC1 7 u ^E— ^ — 
(983bp) , IF02260ttfi*PDCl^n^— 9— (968b 
p) , XWTPHt*S3fcPDCl:/n^— * — (968bp) <D*g 

[El 6 ] pBTRP-PDCl-LDH^A^**PDCl^n ? — 
(983bp) . IFO2260^*5fePDCl^a^— (968b 
p) % XlWHttS^PDCl^o^E— * — (968bp) Sr^A 



[El 7 1 pBTRP-PDCl-LDH^A***PDCl^n ^e— 
(983bp) , IFO2260^*5fePDCl^n^~^— (968b 
05 p) . ^:tHPH*S*PDCl^a^e— (968bp) SrigA 

— gf£ttSr^i-El-e*>^ 0 



[Ell] 




il'3 prom 01 or 



Spc] 
BaraHI 
Srntl 
_ Pat 
CJ \ EcoRI 
> 1 EwRV 
• IJhidm 
\ SHI 
\ Xhol 



pBJue script nSKf 
256 ICb 

IpamHI/ifeoRt 



i Apai 
T7 pnDfnoj. 



#DClP PCR fragment 



Ham! li/bcoJll 



HcoRl 




[ KprX Apal X ho l EcoRV.Prtll 



OAPT 



Xhol/Apal 



1 



™cil> PCRTragment 

Xhol/Apal 1 



Ligation 
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im2] 



ime] 





J l_ 



oca** 

POOIP 



YPHftj* 
PDCIP 



[133] 



1POC1 PDC1 

to*-*- Iraac^!- 



r^p* 



LEW GAP 



PDCI 




I i 

i i 



T123-1 ■ T1»-l 



POOIP 



YFHfr3fe 
PDCIP 
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[04] 




bsti 1 on dura. BstnoTsa&aa^ BsuiOTiia^. 

j^K^fft 
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{ GBMEYZX— MAC : Multiple Alignment) 



T123-FDC1? 

GC2-?CClP 

tpo-pccI? 

T123-PDCIP 

OC2-?CCl? 

YPB-7CC1P 

T12 3-FDCIT 

0C2-?DC1? 

YPB-PDC1? 

T12J-F0CU 
OC2 -PDC1P 
YPB-P&C1P 

T123-PDCIP 
OC2-PDC1? 
YPQ-PDC1 P 

III 3-PDC1P 

OCl-PDClP 

YP3-PDC1P 

T12 3-PDCIP 
OC2 -PDC1P 
TPB-PDC1P 

Til 1-PDC IP 

OCl-PDClP 

YPH-PDC1P 

T173-PDCIP 

CC2-FDC1P 

YPE-PDCIP 

T12 3-PDC1P 
OC2-P0C1P 

ypa-pdcip 

T123-PDC1P 

OC2-PDC1P 

YPB-PDC1P 

T12 3-PDCIP 

OC2-PDC1P 

YPB-PDC1P 

TJ3i?-pni:ip 

OCJ-PDCIP 
TPB-PDC LP 



:TC6AC^6GGI&CCCTCCCCATAACArAJ*AC7CAJttJU*AA7A^^ 



'.AG A 6 GTG C? CCACG CCG AAATGCA TGCA AST A. ACCT AT TC A & AGT AA TA fC 7C A T AC ATGf TTC ATGACGGTAAC 



J 61 JVACATGCGfcCTGG^TGA3TATATGCTCCGCTGATGTGATGTGCAAG ATAAACAAGC AAGACyGAAA^TAACTTCT'lCTTC 
161 
J 6'. 



241 
241 
341 



1?GT AATA ftACAO.CCCCGCCT TTAT?7ACC?ATCTT 2AAACT2C A ACACC 7TAI A 2CA IA ACT? AATAT TTCTTGASATi 



221 |\5CACACT6CACCCAIACCXTCC17AAAAGCGTACCTTCCAST^Tt7GGT«GTTCCGGCTTCCT2CCCBAtTCCGCCCCC 
3?1 
321 



■JL 



401 
401 
401 

481 
481 

561 
361 



A^r^ATATrtlTOTl^CC?GqiX35CAT7TGCAAAATGCATAACCTAT«CATtTAAARGAT^AT3Tftt€CTCTTCTG« 



:ZT??CSrG7GArGAAac:TCnTGO&AAAAA?9AATIkAT?YATeAATTTaAeAACAA7TCTGTGr?TGrThCOCSTATXXTAC 



-EL 



AT GG AA » A ATT AA TCAATTG ACGAT T 1 *av?CC AAA I A?CG TTTCA ATAT t TTTCC GACCCTTCC AST A CTVPrC T TCM 



^ATGGAAIAAT^A 

t::::::::::H 



641 ^ATVGCAtAATAr^OICCOClUCCCGriTTreCT3TT*.GACGGTCTCTT3AT=TAC7'?GCTATCGrTCAACACCACCITA? 
641 
641 



Ml 



721 
•»21 
721 

801 
BUI 
801 

891 
88 1 
881 



!T7X 7 AACTATTT?7TTT? TAGCTCATT TCAAT^AGC TTAIGGTGATOSCAC ACT7 TTQCA JAAACCT A«< TCCCC tCSI 



80 
BQ 
90 

ISO 
160 
ISO 

240 
240 
2 10 

320 
320 
320 

400 
400 
400 

4«0 
480 
480 

5*0 
5C0 
560 

640 
640 
£40 

720 
"720 
720 

600 

eoo 



G A AC AT* CGAAAAAAAA ATATATAAAC AAGG C TC T 7 TC AC 1CTCC J T3C AAl'CAG ATT TG QQCr 1 OT 2CCCTC 7 A J TT1 



& r ArOCTTGTCATATTrgTTCTCAAyTAT^ 

■ 1 



880 
880 

S60 
560 
560 

983 
558 
S68 



(72)*0§# #HP 45 (72)*9J# IE* 

<72)'»9J* J*:£ (72)»M# It* ^t>C 
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F^— ^(##) 4B024 AA20 BA08 CA04 DA12 EA04 
FA02 GA11 GA19 HA03 HA14 
4B065 AA21Y AA79X AA80Y AB01 
AC14 BA02 CA28 
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